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(57) Abstract: The invention relates to a 
pressure accumulator, especially a pulsation 
damper, which comprises an accumulator 
housing (10) and a piston element (28) 
disposed therein. A bellows-type separative 
element (30) is supported on the piston 
part (28) with its one end (32) and with its 
other end (34) on the accumulator housing 
(10). Said separative element (30) separates 
two working chambers (26, 40) within the 
accumulator housing (10) from each other, 
especially a gas chamber (26) from a Quid 
chamber (40), in a fluid-tight, especially 
gas-tight manner. The one working chamber 
(26), in addition to a defined volumetric 
proportion of a working gas, is filled with a 
fluid. In this planner the working gas. allows 
for a compression to a certain degree and 



Gasraum (26) von einem Fluidraum (40) innerhalb des Speichergehanses (10) 



thus for a dampening and smoothening of 
the pulsations of the fluid medium migrating 
to and occurring on the fluid side of the 
accumulator 

(57) Zusammenfassung: Die Erfindung 
betrifft einen Druckspeicher, insbesondere 
Pulsationsdampfer, mit einem Speicherge- 
h&use (10) and einem darin angeordneten 
Kblbenteil (28), wobei sich ein balgartiges 
Trennglied (30), mit seinem einen Ende (32) 
am Kolbenteil (28) abstutzt, and mit seinem 
aruieren Ende (34) am SpeichergehSuse 
(10X und wobei das Trennglied (30) zwei 
Arbeitsraume (26, 40), insbesondere einen 

(Fortselzung au$ n&chsicn Seite] 



WO 2005/07356 1 Al [Bar Cod o ] 



— D e signat e d States (unless indicated otherwise, for 
each available type of national protective right): 
AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, BE, 
DK, DM, DZ, EC, EE, EG, ES,Fl, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, 
OM, PG, PH, PL, PT; RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) — D e signat e d Stat e s (unless indicated otherwise, for 
each available type of regional protective law): 
ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ , TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), Europ e an Patent (AT, 
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, 
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



Publi s hed: 



With International Search Report. 



Reference is made for an explanation of the hvo 
letter codes and the other abbreviations to the 
Guidance Notes on Codes and Abbreviations in the 
front section of each regular PCT Gazette edition. 



WO 2005/07356 1 



PCTYEP2005/000 4 10 



Pr e ssure Accumulator, Esp e cially Pulsation Damp e r 

FIELD OF THE INVENTION 

The present invention relates to a pressure accumulator, especially a pulsation damper 
having a pressure accumulator housing and a piston part located thereiih-E K A bellows-like -shaped 
separating element b e ing is supported with its one end on the piston part and with its other end on 
the pressure accumulator housin g, and th e . The separating element s e parating separates two 
working chambers from each other, especially a gas space from a fluid space within the pressure 
accumulator housing, in a fluid-tight, especially gastight, manner. 

BACKGROUND OF THE INVENTION 

In the prior art (e.g., WO 01/55602 Al) so call e d hydropneumatic pressure accumulators are 
known, with a bellows which s e parat e s separating a gas space from an oil space within the pressure 
accumulator housin g. The bellows , especially in the form of a metal bellows-whieh^ is attached on 
its one end to the pressure accumulator housing, such that the oil space borders the inside of the 
bellows which on . On its other free en d, the bellows is sealed by a closure body which can be 
moved according to volume changes of the gas space and oil space as the two working chambers of 
the pressure accumulato r, and with a . A valve whieh-blocks or releases the flow of the hydraulic 
fluid out of and into the oil space , and which in th e . The movement of a closure body which 
corr e sponds corresponding to an increase in the volume of the gas space which e xc ee ds exceeding a 
given maximum value , by which moves the closure body can b e transf e rr e d into its blocking 
positionr-fee -. The closure body b e ing is made in the form of a trough with a bottom designed as a 
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movable valve member of the valve which controls to control the flow of the hydraulic fluid 
medium. 

As is recognized, in bellows-type pressure accumulators with rubber bellows or metal 
bellows, care must be taken that overloading of the bellows be avoided. _In another known pressure 
accumulator (WO 97/46823 Al), with respect to this problem a valve stem of the valve connected 
to the oil space is configured relative to the closure body of the metal bellows in a positional 
relationship such that the closure body of the metal bellows made as a flat end plate acts on the 
valve stem when a desired end position is reached and moves it into the blocking position of the 
valv e, so that th e . The outflow of the hydraulic fluid from the oil space is then stopped when this 
end position of the end plate of the metal bellows is reached.. With the valve closed, thus-even when 
the connected hydraulic system should become unpressurized, a pressure is maintained in the oil 
space of the pressure accumulator which corr e sponds corresponding to the gas pressure prevailing at 
the time in the gas space so that a pressure equilibrium prevails on the metal bellows on either side. 

This arrangement p revents overloading of the bellows when in operation of the pressure 
accumulator the pressure of the hydraulic system connected on the oil side decreasesrbut. 
However, there is furth e rmo re-the danger of damage to the bellows in states with an overpressure 
prevailing on the oil side or in the absence of the prefill pressure on the gas side.. Since in the-this 
known pressure accumulator of th e afor e m e ntion e d typ e the maximum value of the volume of the 
gas space corresponds essentially to the stroke volume which is defined by the motion of the end 
plate w r hich tak es taking place when the metal bellows contracts and expands, the stroke length 
which the end plate can traverse within the pressure accumulator housing must be selected to be 
relatively long if a gas space volume sufficient for pressure accumulator operation is to be made 
available.. In the absence of a gas prefill pressure or overpressure prevailing on the oil side, 
th e r e for e the prevailing pressure gradient acts on the fully extended and thus mechanically most 
heavily loaded metal bellows._ It is therefore necessary to use either thicker or multilayer metal 
bellows.. Disadvantageous^ for this reason the spring stiffness is greatly increasedr-thi s. This 
increased spring stiffness leads to a comparatively poor response behavior in operation.. Multilayer 
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bellows lead to increased weight and higher costs.. Moreover the stroke per turn of the bellows is 
less. 

In th e initially m e ntion e d solution according to WO 01/55602 Al , in addition ther e is a 
valve stem which is attached to the trough botto m and which , extends concentrically to the 
longitudinal axis out of the pressure accumulator housing, and is connected to a second movable 
valve element which, wh e n . When the motion of the trough exceeds a given minimum value of the 
volume of the gas space, the valve stem interacts with a second valve seat which blocks to block the 
flow of the hydraulic fluid into the oil space , so that th e . The advantageous possibility then arises 
of controlling the end position of the trough which corr e sponds corresponding to the minimum value 
of the volume of the gas space using an oil-side valve.. Since in the known solution the entire 
interior of the trough is available as part of the gas space, in this r e spect an optimum ratio is 
achieved between the total size of the pressure accumulator housing and the volume of the gas 
space, although the volume to be assigned to the gas space for accommodation and management, 
especially in the form of pulsation damping for the hydraulic fluid as a further fluid, cannot then be 
available.. In the known solution, the pressure accumulator housing can be shaped such that it forms 
a mechanical stop after short stroke motion of the trough, because the entire interior of the trough is 
available as a gas space volume , and in this r e sp e ct th e . The metal bellows as a whole is protected 
not only against overly strong expansion, but since it surrounds the outside of the indicated trough, 
the bellows at the overpressure prevailing in the gas space is also mechanically supported on the 
outside of the trough over the entire length.. In spite of this circumstance and in spite of the existing 
very small "dead volume" between the trough and bellows, it however cannot be precluded in this 
r e sp e ct that individual folds of the metal bellows are still unduly exposed to stresses and in this way 
can tear and fail.. Furthermore, both in the area of the valve element and alse-in the area of the 
possible trigger point between the trough which can move lengthwise and the inside wall of the 
pressure accumulator housing, seals are necessary which are fundamentally subject to wear and 
consequently can lead to failure of the known hydropneumatic pressure accumulator solution. 
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On the basis of this prior art, th e SUMMARY OF THE INVENTION 

An object of this- the present invention is to furth e r improv e known provide an improved 

pressure accumulator solutions while maintaining thei^ the prior advantages, such that in a very 
small installation space a large measure of damping is achieved with respect to the pulsations of a 
hydraulic fluid including fuel such as diesel fuel as another fluid in the fluid space of the pressure 
accumulator, with simultaneous implementation of effective protection for each individual fold or 
deflection of the bellows in ord e r to ensure reliable operation even over very long cycle times with a 
plurality of changing load cycles. 

This object is basically achieved by a pressure accumulator withwhere the f e atur e s of claim 1 in its 
e ntir e ty. 

In that, as sp e cifi e d in th e charact e rizing part of claim 1 one gas working chamber is 

filled with a fluid b e sid e s liquid in addition to a definable volumetric portion of a working gasy-up. 
Ug to a definable degree the working gas allows compression^-aftd- m. In this way, damping and 
smoothing of the pulsations of the pertinent fluid medium which occur on the fluid side of the 
pressure accumulator. 

By adding a fkrid -liquid to the side of one working chamber of the pressure accumulator 
with the working gas, the gas space formed in this way is reduced accordingly in volume by the 
fluid fillin g, and d e couplin g . Decoupling from the working gas to the fluid can take place such that 
the fluid as a damping support medium enters between the folds and deflections of the bellows- 
likeshaped separating element on its inside , so that in . In the expansion and contraction processes 
of the bellows in operation of the pressure accumulator, the pertinent folded wall parts of the 
bellows can then be supported on the fluid as an opposing supporfc-thi s. This arrangement leads to a 
detectable increase of the service life of the pressure accumulator a claim e d in th e of the present 
invention and consequently to an increase in its operating reliability The tetter- increased operating 
reliability applies especially for rapid pulsations and high-speed pressure surges.. Depending on the 
position of the piston part assumed at the time and the position of the bellows-Uke shaped connecting 
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element which is connected in this respect, the fluid can be displaced with the other working gas 
into the working chamber or can be recovered from there back into the intermediate spaces between 
the folds for support processes. 

Preferably^ a fluid is used which can flow very quickly as a thin-liquid medium within the 
working chamber with the working ga s, and furth e rmor e . Furthermore, the fluid must be suitable 
in the area of the design temperature for the pressure accumulator to perform its intended task, for 
example from -10°C to +160°C. Furth e rmor e , it It has proven advantageous to use a fluid charge 
with which it is ensured that little working gas within the fluid goes into solution in order in this 
way to not unnecessarily reduce the effective volumetric portion of working gas for damping of 
pressure surges., A combination of nitrogen gas as the working gas and ethylene alcohol as the fluid 
on the gas side of the pressure accumulator as a fluid charge has proven especially advantageous. 
Preferably a the volumetric portions of the working gas and fluid are chosen to be the same or there 
is preferably slightly more fluid than working gas in the indicat e d respective working chamber of 
the pressure accumulator.. In different exemplary embodiments, it is also possible to choose the 
spaces and/or charging amounts differently in terms of their magnitude.. Advantageously however it 
must be watched that the gas space is essentially filled with fluid shortly before the maximum 
spring path has been reached. 

Another advantage in this solution is that the piston side on the actual fluid side of the 
pressure accumulator can be provided with a cavity which can be filled with additional flui d, so that 
in this way, on . On the fluid side of the pressure accumulator, the accommodation capacity for the 
hydraulic fluid including fuels is then increased in ord e r to improve the effectiveness of the pressure 
accumulator for pulsation dampingri n. In this way, a different approach bemg-is_taken compared to 
the known solutions in which the attempt is made to improve the working capacity of the pressure 
accumulator such that the intended cavity of the piston part has been placed on the side of the 
working chamber with the working gas (cf._ WO 01/55602 Al)._ It is surprising to one with average 
skill in the art in th e ar e a of pressure accumulators that by reversing this action principle with a 
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reduced gas proportion and w ith simultaneous filling with a fluid on the gas side of the pressure 
accumulator improved damping values for the fluid penetrating into the pressure accumulator occur, 
attaining increased operating reliability at the same time._ Since the pertinent pressure accumulator 
solution for the movable parts manages without additional seals, in this regard the prerequisite for 
continuous operation free of wear is also present. 

Oth e r advantag e ous e mbodim e nts of th e pr e ssur e accumulator as claim e d in th e inv e ntion 

ar e th e subj e ct matt e r of th e other d e p e nd e nt claim s Other objects, advantages and salient 
features of the present invention will become apparent from the following detailed description, 
which, taken in conjunction with the annexed drawings, discloses a preferred embodiment of the 
present invention . 

Th e inv e ntion will now b e d e tail e d b e low using on e e x e mplary embodiment shown in th e 

drawings, in which a metal bellows is usod. BRIEF DESCRIPTION OF THE DRAWINGS 

Th e singl e figur e shows a longitudinal s e ction of th e indicat e d e x e mplary embodim e nt of 

th e pr e ssur e accumulator. 

Referring to the drawings which form a part of this disclosure: 

FIG. 1 is a side elevational view in section of a pressure accumulator with a metal bellows 

according to an exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The illustrated exemplary embodiment of a pressure accumulator is intended especially for 
use in fuel and heavy oil systems in ord e r to damp and smooth pressure surges of the p e rtin e nt 
operating medium.^ In the area of fuels, especially diesel fuel or the like is meant. Furth e rmor e , the 
p e rtin e n t The pressure accumulator could also be used in electrohydraulic braking systems, for 
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example in vehicle construction.. The illustrated pressure accumulator has a pressure accumulator 
housing d e signat e d as a whol e as 10, with an essentially circularly cylindrical, pot-like main part 12. 
The main part 12, viewed in the direction of looking at the figure, at the top has a cover part 14 
which can b e connected to the pot-like main part 12 via a threaded section 16 , and th e. The interior 
of the pressure accumulator housing 10 is sealed against the environment by way of a sealing means 
or seal in the form of a gasket 1 8._ For reasons of weight reduction, the cover part 14 can be 
provided with a material recess 20 , and alon g . Along the longitudinal axis 22 of the pressure 
accumulator^ the cover part 1 4 is penetrated by a sealing screw 24^afle r. After removal of 
whieh sealing screw 24, the working gas, for example in the form of nitrogen gas and/or a fluid, for 
example in the form of ethylene glycol, are-is_allowed to flow by way of a suitable device (not 
shown) into the working chamber 26 of the pressure accumulator-whieh -. Working chamber 26 is 
conventionally also referred to only as the gas space in conventional pressure accumulators. 

A piston part 28 which is present within the pressure accumulator housing 10 is configured 
to be able to move axially along the longitudinal axis 22 of the pressure accumulator. Furth e rmor e , 
aA bellows-lik eshaped separating element 30 extends along the outer peripheral side of the piston 
part 28^ and is supported with its one end 32 on the piston part 28 and with its other end 34 on an 
annular extension 36 of the cover part 14 which projects down._ The separating element 30 is 
preferably designed as a metal bellows, with a plurality of annular individual folds 38 or deflections 
which extend over the cylindrical piston part 28 on the outer peripheral side with a definable 
distance in a zig-zag shape in the form of pleats. Furth e rmo re-th e The piston part 28 also separates, 
in a fluid-tight manner, one working chamber 26 which is also referred to as the gas space 26 from 
another, second working chamber 40 which is also r eferred to as the fluid space in these pressure 
accumulators. 

The annular extension 36 of the cover part 14 which in this r e sp e ct should is to be regarded 
as a component of the pressure accumulator housing lO^e n. On its insid e, extension 36 has a 
cylindrical guide surface 42 within which the top end of the piston part 28 is guided to be able to 
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move lengthwise, while maintaining a radial distance in the form of an annular gap 44. Furth e rmo re; 
th e The pressure accumulator housing 10, viewed in the direction of looking at the figure, on its 
bottom has a cylindrical pipe union 46, with two fluid connections 48, 50 which 
discharg e discharging into a common antechamber 52 within the pipe union 46. Her e th e The two 
fluid connections 48, 50 extend at a-right angleangles to the longitudinal axis 22 of the pressure 
accumulator ente rin entering the pipe union 46 and e m e rg e from it, and fo r emerging from pipe 
union 46. For purposes of optimized flow guidance^ it has proven effective if fluid guidance is 
undertaken in this way by deflection points 54 which ru n extending at a right angle thereto and 
perpendicular to the respective alignment of the fluid conn e ctio n connections 48, 50._ It is sufficient 
for operation of the pressure accumulator if there is fluid over the antechamber 52 in the other 
working chamber 40, and fluid passage is not absolutely necessar y and e v e n . Even with the fluid 
column stationary^ pulsations and pressure surges which occu r occurring can be accordingly 
smoothed and damped. Furthermore, it is advantageous if the fluid connections 48, 50 in the pipe 
union 46 enter and exit at the same height and discharge jointly over this same path into the 
antechamber 52, due to the identically acting deflection points 54. 

To increase the volume of the fluid space on the side of the other working chamber 40 of the 
pressure accumulator^ the piston part 28 has a cylindrical cavity 56 which a except for a reduced wall 
thickness for the piston part 28^ essentially fills it._ In the area of the connection between the 
bellows-tike shaped separating element 30 to the piston part 28 on its one end 32^ the piston part 28 
has an annularly widening stop 58 for striking the assigned adjacent inside wall 60 of the pressure 
accumulator housing 10 into which the antechamber 52 of the pipe union 46 discharges.. The piston 
part 28 is furth e rmor e^ on its end opposite the stop 58, is provided with a stop surface 62 running 
transversely to the longitudinal axis 22 of the pressure accumulator which is used to strike the other, 
opposite inside wall 64 of the pressure accumulator housing 10, preferably formed by the cover part 
14._ With stop surfaces formed in this way, a typ e of an overload protection is ensured which 
helps helping prevent squeezing together or overwidening which damages the metal bellows by 
pulling apart. 
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By way of the afor e m e ntion e d annular gap 44, it is possible that partial fluid filling occurs in 
the working chamber 26 between the formed cavities b e tw ee n of the individual folds 38 and the 
outer periphery of the piston part 28 , in ord e r i n . In this wa y in the^ movements of the individual 
folds 33 to support th e m are supported accordinglyr-m . In a compression process in which two 
adjacent walls of an individual fold 38 move toward each other-tha^ the fluid accommodated in this 
way is forced back in the direction of the working chamber 26 ; this is for e xampl e th e cas e wh e n, 
viewed . Viewed in the direction of looking at the figure, when flow from the pertinent initial state 
of the piston part 28 it-travels up in the direction of the inside wall 64, and for the opposite motion 
of the piston part 28 and when the folds 38 are pulled apart, the corresponding fluid -liquid volume 
can flow after from the working chamber 46-26 via the annular gap 44 into the intermediate spaces 
between the folds 38, if the pertinent intermediate spaces are connected to the annular gap 44 and 
the working chamber 26 to carry fluid. 

Ess e ntially this This working chamber 26 is filled with a working gas, for example, nitrogen 

gas, which in this respect for purposes of smoothing or damping accommodates pressure surges 
which ar e delivered on the fluid side 40 of the pressure accumulator into the latter Possible heating 
in the area of the metal bellows as a bellows-4ik eshaped separating element 30 can be likewise 
easily managed with the fluid -liquid delivered in the working chamber 26, especially in the form of 
ethylene glycoMvhie h. Ethylene glycol otherwise as a thin liquid medium^ has good inflow and 
outflow behavior and furthermore dissolves tittle -as the working gas , this b e ing is necessary for the 
damping behavior of the pressure accumulator.. Use for rubber bellows as a bellows4ik eshaped 
separating element 30 is likewise meant. 

While one embodiment has been chosen to illustrate the invention, it will be understood 

by those skilled in the art that various changes and modifications can be made therein without 
departing from the scope of the invention as defined in the appended claims. 
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What is claimed is: 
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PRESSURE ACCUMULATOR, ESPECIALLY PULSATION DAMPER 

ABSTRACT OF THE DISCLOSURE 

A pressure accumulator, especially a pulsation damper, includes an accumulator housing 
(10) and a piston element (28) disposed in it A bellows-type separative element (30) is 
supported on the piston part (28) with its one end (32) and with its other end (34) on the 
accumulator housing (10), The separative element (30) separates two working chambers (26, 40) 
within the accumulator housing (10) from each other, especially a gas chamber (26) from a fluid 
chamber (40), in a fluid-tight, especially gas-tight manner. To one working chamber (26), in 
addition to a defined volumetric proportion of a working gas, is filled with a fluid. In this 
manner, the working gas allows for a compression to a certain degree and for a dampening and 
smoothening of the pulsations of the fluid medium migrating to and occurring on the fluid side of 
the accumulator. 
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